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Some problems of thermal strength ... B136/B201

Legend to Fig. 4: Comparison between forms of mecpanicel and thermal

stress: P -~ longitudinal strength; F - plate cross section; M - moment

of flexure; W - moment of resistance; m - intensity of moment of flexure; LJ/
A - factor of stress concentration;cj5- circumferentizl tension;g‘; -

radial tension; P ~ pressure. 1, mechanical load; 2, thermal load.
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AUTHORQ; Vagapov, R. D..,and ¥ridean, Ya. B.
. e -
TITLE Effect of the type of load on the fatigue strength

PERIODICAL: Zavodskaya laboratoriya, v. 27, no. 2, 1961, 183-188

TBXT: The effect of the type of load must be considered in mechanical tests
of solids as well as in an evaluation of the durability of structures con-
taining cracks and being stressed (Ref. 4). After the appearance of crabks
it is necessary to change the working regime for the test of massive samples
on resonance machines, in order to obtain total failure, so that in most
cases the conditions leading to failure cannot be defined exactly. The
strength of structural elements can be evaluated best when notched samples
are used and the loading process takes place in two stages, i.e., up to

the formation of cracks and ¥hmjre crack developmentw..wFor constant load
amplitude the following holds: N = $(o) + 7(Q) (1) (Nr = number of loading

cycles up to destruction, f(d) = Nt = curve drawn after the firs% macro-
crack, where ?(Q) = N. - N,, 0 = *he amplitude of mean stress at constant
Card 1/4
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load amplitude Q). For a given deformstion amplitude £, and given dis-
placement v, respectively, the following holds: Nr " j(E) + v @(Nﬂ (2),

j(E) = N, denoting the strength for £ = constant, and ¥ @(Nﬂ =F_ -N, the

destruction time for v = constant. In the present case, fatigue strength
and breaking strength were compared under equal conditions according to te
curves N, = f(0) and N_ = f(d) for two types of loading. Loading was car-
ried out for a given aﬂplitude of the bending moment through pure bending
at a rotation of the sample (Fig. 1). The comparative tests for a g ven
flexure amplitude v were made on the same machine by fixing the flexure, sc
that the initial load was equal in both cases. Smooth samples (diameter

d = 7.5 mm) of rolled steel of the type 45 were tested, and the results
were compared for two loading levels 34 and 48 kg/mm2 (Fig. 2, black
oircles: destruction at given amplitude of the bending moment M, white 5
circles: at given flexure v). The measured values coincidefor o = 34 kghm
while for o = 48 kg/mm2 the durability is twice as high for v = constant
as for M_= constant. Furbher 250 samples were tested at 34, 43, and

48 kg/mmz, as well as samples with stress concentration (through notches).
The experimental results show that the durability must be evaluated after
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the appearance of oracks, ‘and the gtrength conditions must also be studied
further, as well as the conditicns of destruction for given di.,p‘acement.
-The tests must be made in two stages, i.e., uy to crack formation and up . to
destruction. There are 6 figures and 14 references‘ 11 Sov1et bloc and’

3 non-Soviet-bloc. =~ s PR . L.

.’ ',

ASSOCIATION: Moskovskiy inzhenerno fizicheskij ins tltﬁf (hlos;'cow Institute.

of I.‘ngineoring and Physics)

Legend to Fig. 1: 1) sample,
2) hinge device fixing the .
‘flexure..
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Legend to Fig. 2: deviation with

respect to the durability of .
smooth samples d = 7.5 mmy

a: O = 48 kv/mmz, b: 0 = 34 kg/mm ;

1: for given amplitude of the
bending moment; 2: for given
amplitude of flexure,

= P(logN), probability of
destruction, dotted line:
confidential intervals (Ref. 13)
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AUTHORS: Drozdovskiy, B. A.. Markochev, V. M., Polishchuk, T. V., and
Fridman, Ya. B.
TITLE: Methad of datermining the rata of britile deatruction of non-

conductors
PERIODICAL: Zavsdskaya laboratoriya, v. 27. no. 7, '961, 888.894

TEXT: In samples with previously applied nosch. Ye. A. Kuz'min and V. P.
Pukh (Ref. 5: Sb., "Nekotoryys prablery prochnosti Yverdogo tela™. Izd.

AN SSSR, str. 367 (1959)} frund a decrease in the ra%e of dea’ruction with
decreasing mean stressss (4t an industrial glass shrangth nf ¢ 0.1). The
present paper describes a wethod of estimating the rate of dess rustion, and
gives test results of consentratsd tending of organis giass sampleg with
differently sharp nctches and large bo*tom radius »F <ha lavier. Thus. a
large reserve in 2las%is ensrgy was obtatned bafore destruction. 0.8 ma wide
and 2-3 p thick silvsr 3%cips sprayed on in vacus with %he aid of a template
were used for measuring the ra‘e. Current was app.i=d ty way of 4wo
textolite contacsts with spring laminae. Tesis were mads wiih 50 wmo distance
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Method of determining the rate of ... B1:0/B203

between points of support on an UMM 14 (1M-44) machine #1th 0.48 mn/% yieldirg
The first Ag strip. gituated direstly belos the powch,. s shunted with the
resistor Ry (Fig. 2}. Ro and R ccpsvitute tha volitage divider sonnected

with a 180-v battery. Befors breaking. the voltaga in A 1s Z8T0. then R

ig switched on. and the voltage rises suddenly to 150 v (R R). 1% blecks
the oscillater tubs with shonk excitation. and arcites the generator. Hence
the voltage passes over *he asher deiay linesJt3 (LZ) t¢ the first plate

pair of ths double trace atnode sgnillcssops OK ™M (OKTTM)‘ Blocking ~f

the tube produces, on i%s anods , & pogitive pulse whish passes over the
delay line to the rgciilosscpe. Wiswh alternating enrreat (1 M2) from the
ghock excitation generator rys {GUV). the osaillcecoape =hows & sinuscid.

When the second Ag strip braaks, Ro is switchad on. xhich, 1ike every further
gtrip rupture, reduces the sirusoid ampl:tude. When the last strip breaks.
no sinusoidal voltage arrivas atl the ogcilloscope. The photographs were

shot by a 3opxunii C(zorkiy S) apparatus with JOnurer 3(Yupiter 3) object lens
(1ight intensity 1 : 1.5) with diaphragm ! : 2.8 and plates with 250 or

350 rocT(GosT) units. The course of cracking was determined according o
Fig. 3. 1ts mean reccrding velocity between two atrips was the distanze 1

-

divided by the time between the fracture of two adjacent strips obtained by
card 2/6
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Method of determining the rate of ... B110/B203

counting the sinusoid peaks of the individual oscillogram steps. The
authors examined polymethyl methacrylate samples of the types net ("s"),
u(n ("Kh") (dimensions: 10¢40°70 mm) and "T" (*7")., The 4-5 samples of
each type hardened at first at 110-1500C were split bg varying load on a
resonance vibrator (1500 cps), and hardened at 70-105°C for 30-60 min. On
10+10°38 mm "S" samples with 2 mm desep notches, the authors studied the
effect of notch sharpness and size of samples on the rate of destruction.
The destruction stress and the maximum destruction rate decrease with
increasing notch sharpness. Themximun destruction rate becomes more
constant. Also the velocities obtained by graphical differentiation of the
distance-versus-time curves become more uniform. For split samples, they
are almost constant, for unsplit samples, they drop from 700 to 300 m/sec.
Samples without a notch show the greatest roughness of fracture, those
with a notch of 2 mm radius show lower roughness, those with a notch of

1 mm radius, the lowest one. The zone adjacent to the fatigue split has
nearly fibrous structure with numerous crack traces propagating in parallel
to each other from many centers. The principal zone is completely smooth.
Since the velocity of this fracture is much lower than the final velocity,

the measurement should be made with a film (32 frames per second). The
Card 376
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following process is observed: (I) sudden destruction; (II; increasing
velocity (incubation periods 3-4.5 mm in 0.36-2 sec); (III) linear increase
(30-50 mm/sec). The fibrous-structure fracture charges to smooth fracture,
After 10,000-fold, sudden increase, Voax ™ 250-270 m/aec is attained with

subsequent decrease. Thus, the maximum destruction rate, v , depends on

max
the notch sharpness determining the destruction stress. A stress increase
from 2.14 to 11.3 kg/mm2 raises anx from 245 to 684 m/sec. The propaga-

tion rate of longitudinal elastic vibrations in polymethyl methacrylate is

1640 m/sec. Voax for samples without a notch is 0.416 of this value, in

tension tests, it is 0.5%, for samples with a notch, 0.132. Thus, a
destruction rate of 0.55 of the sonic velocity was obtained whereas former
measurements established 0.33 for silicate glass., In elongation, the whole
_ deformable length contributes to acceleration, in bending, the volume
adjacent to the notch. An increase of the reserve in elastic energy

showed little effect on the rate of destruction. An increase in dimensions
under equal conditions (also of the notch) showed a high effect. An
increase in the moment of resistance (bh2/6) from 187 to 3,000 om? effected

Card 4/6
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. an increase of Vnax from 231 to 513 m/sec. The authors thank Yu. A.

Bulanov-for assisting in the development of apparatus. There are 12 figures,
.1 table and 8 references: 3 Soviet-bloc and 5 non-Soviet-bloc. The most
"important reference to English-language publications reads as follows:

Ref. 4: H. Schardin. Fracture, Proc. of an Intern. conference on the

. Atomic Mechanisgms of Fracture, 5wampscott Mass., Apr., John Wiley and Sons,

. p- 297 (1959)..

Fig. 2. Circuit diagram of the
~ apparatus for determining the ral
- rate of destruction of non- ﬂﬁ
. conductors. A

Legend: (1) to the OK-17M,

(2) to the input of the OK-17M..
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MOROZOV, Ye.M,; FRIDMAN, Ya,B,
Trajectories of cracks of brittle fracture as geodetic lines on
the surface of bodies, Dokl, AN SSSR 139 no.l1l:87-90 J1 '61.
(MIRA 14:7)
1. Predstavleno akademikom G.V. Kurdyumovym.
(Strains and stresses) (Elasticity)
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5/020/62/144/002/015/028

3104/3102.
AUVHORS:  Pridman, Ya. B., and xorozov, Ye. l.
TITLE: Use of the Hamilton-Ostrogradskiy principle in studies of

the destruction of solids
PuRIODICAL: Akademiya nauk S5SR. Doklady, v. 144, no. 2, 1962, 330-333

TEALT: The "evolution function" @ds = Fds - #Xds is defined and used as the
Lazrangian function of Hamilton's variation principle. F is the "energy
stpply” near tne tip of a crack, and X is the "energy absorption" in
destruction. The crack terminal moves in {the direction at which the V///
vaiue of ﬂ\'dudt is extreme. The crack develops in the direction of the =
larcest energy supply and in that of fhe lowest energy absorption. The
following rules are derived for the crack development: (1) If the metric
of space is defined by A = f@du = 1, it follows that ¢)dt = 0. In this

se, the mean rate of the ‘cruck development is at a mayimum. (2) If the
tion function" is time~independent, one obtains c}?(;da = 0. The
ic of this space is defined by 6 1, and the time of crack development
sininum. IT L}:: const, the crack trajeciory coincides with a geodetic

OC
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line. AccordiﬂJ to Grif

crack is F = 1% /4“.
the crack development is

JEC

-

Conditions of Griffiths
prikl. mekh. i tekhn. fi

—2TVEE G | VT de =0,

fiths, the potentiszl erergy of deformation of a

The energy dissipated as new surfaces form during
given by K = 2 71, One obtains;

Y

and Barenblatt (DAN, 127, no. 1 (1959); Zhurn.
Z.y, no. 4 (1961)) are derived. °

ASSOCIATION: lloskovskiy 1nznenerno-fizicheskiy institut
(loscow Institute of Physics and Engineering)
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LE'I’T BD: December 1
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December 21, 1961, by G. V. Kurdyunov, Academigian

8, 1961
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.. FRIDNAN, Yakoy Borisovich; ZILOVA, Tat'yana Kirillovna; DEMINA, Nina
Ivanovna; BOEYIEV, A.V., doktor tekhmn. nauk, retsenzent;
EL'YASHEVA, M.A., kand, tekhn, nauk, red,; BURAKOVA, O.K,,
red.; NOVIK, A.Ya,, tekhn, red, :

[Using the method of rolled-on gratings in investigating
plastic deformation and breakdown] Izuchenie plesticheskoi
deformatsii 1 razrusheniia metodom nakatammykh setok, Mo
skva, Gos, nauchno~tekhn., izd-vo Oborongiz, 1962. 187 p.
(MIRA 15:4)
(Deformations (Mechanies)) (Plasticity)
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mIDMAN’ Y&.B., prof., dOktOI‘ tek}m. na‘lk, redo; VLASOVA, N.A., tskhn'

" red,

[Strength and deformations in nonhomogemeous thermal fields]
Prochnost' 1 deformatsiia v neravnomernykh temperaturnykh po-
1i8kh; sbornik nauchnykh rabot pod red. IA.B.Fridmana, Mo-
skva, Gosatomizdat, 1962. 254 p. (MIRA 15:3)

1. Mosoow. Inzhenerno-fizicheskiy institut.
(Thermal stresses)
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13 13 Ta. B Yoetor of Taechnical dciences,
AUTHCRS: Fridman, 7a.2., o seel i

Trofessor, and HMoresow, Yo, it., Candidnte o
Technical Scie“cn" Dogont
s - K v F.
TITLE Variation principles for mecnznicil = ilure
s pa) i
. : ~avedeniy Maohi- 4,

cvegiiva vUss uehobryrh savedenly aoh

FERIODICAL: Izvestiya vysshikh ; ;

inostroyeniye, no. 4, 1362, 55 - 7

: A formulation o
THAT: “ion
crack growth at r\ecnam.c"" failur

ne Hamilten- rogradskiy princi

barenblav,. Yo find the forn
principle is employed: t N
1 f1 S (T + A) dva = C.
b
“0
.where: T - kinetic energy of the mo
crack, and A - work of forces deter
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crack, Two basic cases emre analvzed:

taxes place on the surface of ihe %o

crack lies incide +the body. 'Jeveler

'abnorpition funciion', are introduce

.

in several exanmples the experimensal

calculated crack trajectories %o show

ress of the calculations. There nwe 7

ASSCCIATION: Moskovskiy inzhen ohelobn
instituie of Fhy )

SUBMITTED: April 29, 1961
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AUTHOR: Fridman, Ya.B.
TITLE: On some laws of mechanical and thermal strength.

SOURGCE: Prochnost!' | deformatsiya v neravnomernykh temperaturnykh polyakh;

sbornik nauchnykh rabot. Ed. by Ya.B.Fridman, Moscow.
Qosatomirvdat, 1962, 3.29,

thermal), respectively,
These laws relate to
eld, creep, and single
igue failure, as well as failure from mechanical stresses on the one
hand and thermal stresses on the other. A classification of loads into four types is
proposed: (1) shock loads; (2) short-term loads; (3) long-lasting loads; and (4)
repetitous loads. True shock loads involve primarily wave processes and inertial-
force phenomena and cannot, therefore, be simulated statically; those aspects of
shock phenomena which do not involve wave and inertia processes (e.g., impact
resilience or toughness) can, in principle, be replaced by static processes (e.g., by

Card 1/5
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On some laws of mechanical and thermal strength. 5/782/62/000/000/001/003

the testing of notched specimens). Static processes (both in the laboratory and in
the fleld) may be governed by given loads or by given deformations or by given com-
binations of loads and deformations and may, therefore, be affected more or less
by relaxation. Thermal stresses are governed by given deformations and, hence,
are subject to deformation-dependent relaxation. As the load increases. in magni-
tude and duration, a superimposition of elastic and plastic deformation and of a
failure process occurs. In each of these 3 deformation stages both gradual and
jumplike decreases in strength occur. The failure process is spread over a longer
time if the loading is nonuniform and if the structure and the material properties
are nonuniform. The summary duration of a process (e.g., time to fissure forma-
tion or to total failure) is not meaningful in distinguishing gradual and sudden failure /
processes or in investigating existing kinematic relationships. The latter are mani-
fested clearly upon constructing the curves of the deformation acceleration j_ and
failure acceleration jg, - (both in sec™? per unit length); in the subcritical state both

P . “fiss . . 2t Ty
of these accelerations are negative, in the above-critical state positive. Four
periods are to be distinguished in yield, creep, and failure processes: (1} an incub-
ation or initially-accelerated period (j>0, v>0); (2) a deceleration period (j<0, v>0);
(3) 2 quasi-stationary period (j= 0, v= 0 or const.}; and (4) an accelerated (at times,
avalanche-like) terminal period (j>0, v>0). The existence of an incubation period
is shown with reference to curves published earlier by H.J.Tapsell (in '"Creep of
Metals," Oxford University Press, 1931, cited in its Russian translation, ONT]I,

Card 2/5
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On some laws of mechanical and thermal strength. S$/782/62/000/000/001/003

Moscow, 1934) and the erroneousness of the currently widely adopted division of

the creep process into only three periods or stages, without regard to the incuba-
tion period, is demonstrated, especially with reference to extremely rapid and
time-variable processes, such as those involved in the operation of rockets, nucle-
ar reactors, jet engines, etc. The kinetic approach is rendered inescapable by the
nonstationary nature of many such processes, which can be engendered both by ex-
ternal factors (e.g., temperature gradients during starting, stopping, and changes
in operational regime) and by internal factors (e.g., structural or physico-chemical
process changes under constant external load). The relationships of the energy
delivery and the energy absorption in such processes are reviewed. The need for a
specific assessment of the dimensional localization of thermally engendered deform-
ation and failure processes as pertaining to a macro scale (dimensions of the order
of those of the structural element itself), micro scale (dimensions of the order of
those of the metallic grain), and submicro scale (dimensions of the order of those

of the interatomic distances in a solid) is emphasized; macroscopic creep pheno-
mena, for example, may find a meaningful explanation in terms of submicroscopic
failures only. The one-time consideration of solids as continuous, perfectly struc-
tured, and purely elastic, as embodied in the theory of elasticity and plasticity,
must be replaced by the theoretical model of a solid comprising initial defects (ante-
dating the application of any load) and discriminating only between allowable and non-

Card 3/5
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On some laws of mechanical and thermal strength. $/1782/62/000/000/001/003

_ allowable structural discontinuities, since some discontinuities, such as lattice

dislocations, exist at all times. Such considerations alone can explain the other-

wise unfathomable weakening of brittle bodies under biaxial tensile stress, e.g., ]
under sudden local cooling. Both under increasing and under constant loads or

under constant deformation strengthening (j < 0) and weakening (j > 0) processes
occur as a result of macroscopic structural changes {e.g., weakening through neck
formation) or microscopic modifications (e.g., hardening through grain-structure
changes). Regulating control over the kinetics of deformation and failure (essential-
ly, their retardation) can be exerted by changing the external factors (loads, tempe-
rature distributions, and the form and conditions of fastening or other restraint} or
the internal factors (structure, composition, surface covering, etc.). An enlarge-
ment of the elastic-energy reserve of the load-exerting system leads to a slocwer !
relaxation of the load with growing deformation and, hence, to a sharper, and at
times earlier, inception of plastic deformation and failure and their respective
critical states. Thus, both the force and the stress distribution in statically inde-
terminate systems are greatly affected by plasticity, and the time-dependent changes
of both the mechanical and the thermal loads and the strength of structural compon-
ents must be taken into consideration. Laboratory techniques must be developed to
simulate nonstationary conditions, including those occurring under repetitive tempe-
rature changes (therma. fatigue), sharp temperature changes (thermal shock), and
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On some laws of mechanical and thermal strength. 5$/782/62/000/000/001/6c3

varion.s combinations of varying mechanical and thermal actions, wherever notches,
welds, etc., engender nonuniformities and nonstationaritics in loading. A novel
method is shown, in which high-rate heating and cooling is achieved by means of
immersion in "boiling" (bubbling) powder through which a jet of hot or cold gas it
blown. Outlines for future research, especially relative :0 an assessment of the
safety of a given stress configuration with reference to creep, thermal fatigue,
thermal stability, etc., are set forth. Statistical approaches to the probability ¢
the incidence of certain loads or load combinations are termed essential. Exist:
bibliography is bricfly analyzed. There are 2 figures, 2 tables, and 16 referenc
(14 Russian-language Soviet, 1 Russian-language translation of H.J. Tapsell's

"Creep of Metals,'" and 1 English-language paper by E.Glenny et al., J.Inat.Mer.
London. v.87, 1959, 294).

w

ASSOCIATION: None given.
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FRIDMAN, Ya,B,; 2ILOVA, T.K.; SHEKHTER, V.Ya.; SHAPOVALOV, L.A.;
St Novosmmssva N 1.

Behavior of sheet metals during biaxial pulling., Issl. splav,
tsvet, met. no,4:185-203 '63. (MIRA 16:8)

(Sheet metal--Testing)
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AUTHORS : Shapovalov, L. A. end Fridman, Ye. B.
- g T —
TITLE: On the conditions of kinetic similerity during mechasnical tests

FERIODICAL: Zavodska&a laboratoriya, v. 29, no. 5, 1963, 590-593

TEXT: In modelling processes of deformation and destruction in mechani-
cal tests, static concepts are inadequate and other types of similarity, es-
pecially the kinetic, must be taken into account. The suthor applies the methods
- of modelling to a study of the kinetics of fracture of a visoelastic body using
the 77 -theorem of dimensional analysis to obtain the dynamic similarity
Z eriterion and to a study of simplified brittle fractueﬁof an elastic wedium
; by weans of & very simplified mechsnical model. There are two figures. -

ASSOCIATION: Moskovskly inzhenerno-fizicheskiy inétitut (Moscow Enginee:ring-
Physics Institute) ' .

s/l
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AUTHORS : Zilikova, T. K., Novosil'tseva, N. I., Palkin, B. A., Ryazanov,
-~ . N. Vi and Fridman, Ya, B,

TITLE: Method of testing sheet materials for biaxial extension at a
different reserve of elastic energy ’

" PERTODICAL: = Zavodskaya laboraforiya, v. 29, no.- 5, 1963, 600.-604

TEXT: Analysis of a number of operational failures such as the explesion

. Of the British "Comet" Jjet sircraft has shown that with a rise in the reserve of
elastic energy in the presence of defects not only acceleration of deformation
and failure occur, but also a reduction in the strength of a material can be ex-
pected. A-device has been constructed to test biaxial extension of sheet material
at a different reserve of elastic energy by means of pneumatic (gaseous nitrogen)
or hydraulic (liquid AMG-10), arranged so that the working part of the test piece
vas in a zone of practically symmetrical biaxial extension., 1In tests of the in-
fluence of the working medium transmitting pressure to the test piece on the
strength and nature of failure of the sample, test pleces were broken down into
-rather large pieces in the hydraulic test and into fine pieces in the pnewmatic.
In tests of the influence of the volume of the working medium it was founi. that
increase in the volume of the container did not lead to substantial change in
the kinetics, although the rate of deformation increased. There are 6 figures
Card 1/1 J8/ 24 \ and 2 tables. ' :
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Fridman, Ya. B.; Kishkin, 5. Te.
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TITLE: Effect of carbon content on the tensile strength of structural
steel sheets

i
v

SQURCE: Metallovedeniye 1 ‘termicheskaya obrabotka metallov,
ni. 5, 1964, 21~28

TOPIC TAGS: high strength steel, superstrength steel, medium alloy,
steel, VKS-1 steel, solid fuel rocket, rocket case, rocket case
material, steel notch sensitivity

ABSTRACT: The effects of carbon content, melting conditions, and heat
- treatment conditions (primarily tempering temperature) on the strength
8 and ductility (in conventional tensile tests and under biaxial ten-

B " gion), and notch sensitivity of two superatrength steels VKS-1 and

|  [A1S1]4137=Co are fnvestipated, Four grades of VKS-1 (0.30, 0.39,

! 0.45, or 0.53% carbon; 0.89% manganese; 1.2% silicon; 1.,87% chromi=

i 'Cumd; ?]ZZZ nickel; 0,497 molybdenum; .05% vmadm;omzmlfur;;mdo.ooaz

! ar
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phosphorus) were melted in an open atmosphere induction furnace.

The 4137-Co (0.40% carbon, 0,84% manganese, 1,02% silicon, 1,327
chromium, 0,36% molybdenum, 0,197 vanadium, and 1,1% cobalt) was
melted either in an open atmosphere induction furnace or in a con-
sumable electrode vacuum grc furnace. Both steels were rolled {nto
sheets 1 mm (VKS~1) or 1.5 mm (4137-Co) thick, Special care was

taken to prevent surface decarburization., Tests revealed that

tensile and yield strength of VKS-1 steel increased steadily with
increcased carbon content up to 0.45%. Steel with 0,45% carbon tempered
at 150C has a tensile strength of 2460—245 kg/mm? bhut low ductility
and a high notch sensitivity. When tempered at 220C the steel had

a tensile strength of 220~230 kp/mm?, yield strength of 180 kgfom2, and
elongation 6.5%, Further incrcase of carbon content brings about
premature brittle failures, Elongation remains almost unaffected .
by increase of carbon content from 0,30 to 0.45% but notch sensitivity

t increases very sharply, Under conditions of biaxial tension the

Carg_ 2/ 4

strength of VKS~1 Iincreased with higher carbon content only up to H

0.39%Z. With 0.30~~0.39% carbon the fracture is ductile and the
strength {8 higher than that in unfaxial taonsfon, As the carbon

content is fncreased to 0,45% the fracture bacomes brittle, the

}

. ~ -
— - - -‘-..\,
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strength drops and poca below the level noted in uniaxial tension.
Generally, the maxima on the strength~carbon content or strengthe
. tempering temperature curves for biaxial tension do not coincide with those

" for uniaxial tension but occur at carbon contents and tempeving

. temperature at which the strength in uniaxial tension amounts to about
{ 200 kg/mm2., The behavior of 4137~Co stecel followed a similar pattern.
. 1t was found, however, that vacuum arc melting improved ductility,

' especially in biaxial temnsion, and lowered notch seasitivity. No

. brittle fallures were observed even at tempering temperature as low

: as 150C. No correlation between the strength in biaxial tension ' y{
and any characteristics in uniaxial tension was found in either 4

; " steels It is concluded that the problem of improvement of structural :

. strengtn is closely related to the prevention of brittle fracture

~at higher uniaxial strength., This can be achieved by complex alloy-=

. ing with a minimum segregation of components; improved metallurgical
procesces ensuring higher purity of metal; control of solidification:
processes to prevent microsegregation and {mprove the strength of ,
interdendritic boundaries; and finally by thermomechanical treatment
with a maximum grain refinement,

<Card 3/4
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. ACCESSION NRt APL035091 |
- | | AUTHORS: Demina, N, I.; Zilova, T. K.j Fridman, Ya, B, ' at

TITLE: Mechanical teéting methods for sheet materials under biaxial tension

i
|
|

! SOURCE: Zavodskaya laeboratoriya, nt;. 5, 1964, 587-592

TOPIC TAGS: stress strain, plastic deformation, axial tension, transverse
deformation, sheet metal, elastic limit, meter EID 3

ABSTRACT: Four different methods were used to study the stress-strain

characteristics of sheet metals under elastic and plastic deformations. Elastic

deformabions were measured by means of strain gauges and an EID-3 electronic

meter; plastic deformations by means of rolled-on grids. The first was an axial

| tension method on smooth, wide speciméns, (width-to-thickness ratio, b/t, from 2,5

| to 50) of annealed AM's, VAD-23 and D16T alloys, The results showed no indication .
! of biaxial tension in specimens for which b/t <30. In all cases the transverse

i | deformation was in compression, The second method consisted of forming a thin

[‘ groove (3 t mm wide, t R 6 mm) along the width, on both sides, of a 30 ¢ mm wide

' y95T alloy. The results showed a single-axis stress state during elastioc defor=--
aFdT 102 L e e D S A
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i
! mation and a biaxial stress with 0,/0; =2 % under plastic deformation. The third |

. " test was a flexural loading of the same alloys with b/t = 3 and 15, This yielded

! @ result identical to those obtained by the second method., In the last method
ellipsoidal segments of AMIs, D19T, and copper sheets were fastened at their edges
and subjected to internal pressu~e. The results showed that both longitudinal :
and transverse deformations were positive, under both elastic and plastic.defor= :
mations, with op/; = 0.7. 0r1¢. art, hasy 5 figurea, 5 formilas, and 2 tables.'

I

e e etepeiupte

ASSOCIATIONs none . . o L
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Effect of carbon content on the strength of structural
sheet steel under the effect of tension, Metalloved, i
term, obr, met, no,5:21-28 My '64. (MIRA 17:6)
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AUTHORS: . Fridman, Ya.; Dolgashova, N.V. .

TITLE: Fluorocarbonates of the rare earth elements

SOURCE: Zhurnal neorg. khimii, v. 9, no. 3, 1964, 623-632

TOPIC TAGS: rare earth element, fluocarbonate, rare earth fluoro-

carbonate, praseodymidm fluorocarbonate, neodymium fluorocarbonate,
erbium fluorocarbonate, absorption spectra, fluorocarbonate complex,
equilibriun constant, PrCO3F.2H20, NdCO3F.7H20, ErCO3F.2.5320, '

PI’6011, Nd203, EI‘203

ABSTRACT: A spectrophotometric investigation was made of fluoro-
carbonzte solutions of Pr, Nd and Er and of the solid phases re-
covered from the solutions. Examinatlon of the spectra of solu-
tions containing Pr, Nd, Er chlorides, KpCO3 and KF N
shows that the fluoride jon deoreases the o%tioal density of the
rare earth carbonates, and the absorption bands are shifted slightly
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- toward the shorter wave lengths in the casg of Pr and Er, but there

is practically po shift in Nd. Pr (CO3)3F'~, Pr(C03),F,3-, Prcos
F32', Nd(CO%)a =, NdCO3Fp and Er(003)21?23' fluorocarbonate com-

plexes are formed in the solutions ‘according to the general equation:
M(CO3)5"™ + pF- = M (CO5) qF339*P) 4 (m — g) CO3-, EQuilibrium constants, based of the

. following relationship were calculated for several of the reactions:

"Cord 2/3__ i : \

n m

1 D=optical density; A, ,= . '
D—D, 1:2:3 qgo Rp.q ("M.o_ "p. o 1P [CO,pJPHe-m ’ ™
[ = n m . ) !
2 2 Rp. cl'p. q‘p [COs)PHe™ ‘
Pe=0 gm0 : ;
=coefficients of extinction; Am, o= coefficient of extinction -

- of M(C03)m3'2m, R p,q=constants charaéterizing formation of the

complex; t=equilibrium concentration of the F= and 0032' ions. :
Equilibrium constants for the reactions Nd (CO)Y -+ F- = Nd (CO,), Fé- + cor
Nd (CO,); F4- 4 F- = NdCO, F; + 2C0}>, are 0.441 and 0.254, respectively.

o opron e - e sem e 4o - e o = - ces ima e o e 3

© e e me e e v et e - mrm < bn e ——
- .
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hydration proceeds stepwlse to the completely anhydrous compounds
of the general formula MCO.F. At 850C these fluorocarbonates de-

compose with to form the oxides P"6°11’ Nd203 and Er203. Orig. art.
has: 3 tables, 12, figuyres and 18 equations. .

égfs{())cmnom Akademiya nauk Kirg. SSR (Academy of Sciences, Kirg,:

SUEMITTED: O4Nov62 * DATE ACQ: 31Marél ENCL: 00

SUB CODE: CH NO REF SOV: 006 OTHER: 001
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'AUTHOR: Morozov, Ye. M.; Polak, Le S.; Fridman, Ya. B. o

i
;TI’L‘I)S: VYarlational principles of crack development in solids

|SOURCE: AN SSSR. Doklady*, v. 156, no. 3, 196, 537-510

'TOPIC TAGS: crack development, free energy, variational mechanical principle,
‘ thermodynamlcs, reversible process, irrevercible process, Hamiltonien orinciple

fABSTRAC’I‘: It has been observed by A. P. Alexandrov (Vestn. AN SSSR #7-8, 19h44)

| vhat the focus of o mechenlcal rupturce is bounded by a circular arc. The present
tpaper it ea abtempt to develop, on the basis of thic observation, o physical
icxplanation of the process in terms of variationel principles of mechanics and

,of thermodynamd.cs of Voth reversible and frceversidle processes. Varlous cases
;are considered of wblch whe extreme cases ave:r (1) Stationary cquilibsfium rup-
ture -~ toe development of the crack s cauc:d by 6low dncrcase of external forces.
[The cirack ceases Yo grow iL the forces stop to inereasc. The condition for this
116, that the varlation ol the free canergy 6L must bo zero 5 1f tho crack trajectory:
(18 varied. (2) Nonstationary nonequilibriua rupturc. This case 1s characterized ; i
o '
 Cord 3/2 .

:
4o
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by 6 L # 0. Since L represents the energy, and can be considered as a Lagranglan 5 'g
|function, the Hamiltonien principle can be applied: ¢ : |
: _ j{‘snn; = 0. :
‘Intemediate cosco are also congidered ; where the principlic® of minimal entropy :
|increase 1s involved. Orig. art. has: no figures, 5 equations. i
: ¥

1 ASSOCTATION ¢ Moskovelkdy inzhenerno - fizicheokiy institut (Mouscow Engineering i N
and Physics Institute) | :
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AUTHORS: _Miklyayev, P. Gu3 Friduan, Ya, B, -

| 73581 on tho mothod for evaluating the sechantoal proertios of petale 4 ||

: l.)"‘ SR T T

SOURCE: Zavodskaya laboratoriys, ve 3L. mo. 4; 1965, 470-479

- Tgmi‘%@ ;_,,ialaa!;fibity_ modulus, ghear. B.tr;ngth,'.;cOmpraaaion;atreb};th , tensile T
- gtrength, anisotropy, mechanical property / V95 alloy, VM65-1 alloy, MAS alloy . - = =
: - R e ,'“ff,oy,

L e st ss b rme 2 bt e b
- IS

ABSTRACT: On the assumption of orthotropy, a.method ia outlined for evaluating - - ..
fl | the anisotropic strength and elasticity characteristice of semifinished metallie . . .. .
f products, The three anisotropic elasticity constants E, G (rigidity), and M

sl |- (Polseon's coefficient),;axjg, definad-by the expresaions :

i s e e B T X e ‘

| - _Eu_ T Neosty+2Bcostpaint y +slnty

S¢
e

L TG

(¥
AT DU

. [
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Foshere et g VT
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amd 0=-—(l+2u..+»

“{ The theoretical axpre"sion for E ia than compared with experimental points

| obtained for hot-rolled and annealed chromium-molybdenux: steel sheeta, Tha
~ agreement is found to be good, Under Pplastic. dei‘ormation xmd rupture the tension -

‘or compreaaion strength a' is dei‘ined by o .

_ ' oG Tt T

) S , m‘1+bsln'2v+cain'7, e :

' DU e ey P : K
wilere - """!‘.' L3 --t-'../ St Lo

R and the shear atrength l:v

.‘o

T dd s, «J-.m.... Lurd
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| Galculations using. these formulme vere compared. with exporimental results on - |
- similar steel specimons with those used for elasticity miduli, and agroement was

found to be good, Other anisotropic property studies wure carried out on ¥95, i

VMb65-1, and MAB alloya with very good agreement botwsen ‘theory and-experiment.

Of these, the VMNG5~1 apecimen showod the largest anisotropy in its yield stress:

27.7 k/m® in longltudinal direction and 12,7 ke/m in the transverse direction.

These and other data on the anisotropic stremgth charactoristics of the alloys

are given in tabular form. - These anisotropy data wore limited to longitudinal

and transverse dirvections only, and hence do not necessarily include minimum or

maximum anisotropic values,  Significant departures betwsen theory and experiment . .

were obscrved anly in specimens with initially nonhomogensous properties. Orige = -
_.art, has: 8 figures, 7 formlas, and 4 tables, = . . ... . o cil
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TITLE: Evaluation of the mechanical properties and breaking characteristics of ani-
sotropic metals ' .

SOURCE: Zavodskaya laboratoriya, v. 32, no. 2, 1966, 217-222

TOPIC TAGS: crystal anisotropy, solid mechanical property, mechanical fracture,
metal physics

iﬁBSTRACT: The authors consider anisotropy in mechanical properties‘ d breakirqﬂéha-
‘racteristics of pressure treated semifinished products made from V95!and VM65-1 igh

TR

fracture as well as the nature of the fracture itself are determined mainly by the

‘strength alloys.\” It is shown that theé;nisotropy in characteristics associated with
geometric orientation of the structure!(this probably %tains in a certain measure

to other materials also). In V95 alloy, which has a lgninar grain, a change in the
angle of the specimens to the difection of deformation\ accompanied by a transition
from plastic to brittle fracturelthich may result in brittle fracture of massive parts|
due to transverse stresses. Final fracture of all specimens, regardless of ductility,
takes place basically along the grain boundaries. The macroscopic fracture surface

UDC: 620.17

5

A

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513720013-9"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86- 00513R000513720013 9

-

L_21750-66
ACC NRi AP6006068
O

coincides with the direction of the fiber in the specimen with the exception of longi-
tudinal specimens and specimens inclined 15° to the direction of deformation. Frac-
ture of specimens made from anisotropic metals takes place in many cases along areas
for which the curves for stresses and resistances make first contact, and not along
the surfaces acted upon by maximum tangantial or norms. stresses. Orig. art. has:.

4 figures, 5 formulas. ' _
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YAUTHOR: Morozov, Ye. M.; Fridman, Ya. B. 57
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PREe.L Aiis

PREDA

EORG: Moscow Engineering;Physics Institute (Moskovskiy inzhenerno-fizicheskiy institut);
|
ITLE: Crack analysis as a method of determining fracture characteristics

SOURCE: Zavodskaya laboratoriya, v. 32, no., 8, 1966, 977-984

i
~{TOPIC TAGS: material fracture, elasticity theory, crack propagation, thermodynamic ana~
lysis, variational calculus, approximation method

itative experiment-

"ABSTRACT: The variational principle of crack analysis based on qual
Mechanical and ther-

lal and analytical techniques was used to study causes of fracture.

lynodynamic methods were employed in determining crack trajectories and their mode of
propagation. The functional ™,
\47 Ew { Lds
N

f
was related to both equilibrium (6E = 0) and nonequilibrium cracks ;D}Zdtn.o,

i1»"#11:1‘43 E is the'difference between the energy absorbed | ¥ dS and supplied [ P ds to
'either type of crack. Since cracks form in zones of maximum energy absorption (stress |

uDC: 620.17
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2100, FRILiAN, YA. D., YULATUVA, ¥, KH, Ckrivykh, deduktosctrive- enorotitrvaniya-
vol'framatov i khromatov. ‘firud'ykim. In- Ta (kir. iz £iltalakad, liavkeep .
vyp 2, 1947 IED. 19LE 1, s 1L9-56

SO: Letopis' Zhurnal'nykh Statey, Vol. L7, 19L0
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FHIDMAN Ya D.. ZINOV'YBV A A.; KHAKIMOV, Z.V., otvetutvennyy redaktor.

L)

[Organization of the salt industry in the Kirghiz S.S.R.] Organi-
zatsila solepromyslov v Xirgizskoi SSR, Frunze, 1948, 28 p,.(MLRA 7:11)
(Xirghizistan--Salt mines and mining) (Salt mines and mining--
Kirghizistan)
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Moshaniom of the reduction of somplen lone.

of saits of aickel, sobait. and chremium, of reastisns
of motals. Va. D, Pridman end R. Kb,

tova {Kirgis Beanch Acad“BRtTES, .I&)
Kbim, (]. Gen. Chem.) 20, 1533-42(1 1
9254.~The inhibition, by «alts of NI, Co, or Cr,
placerment of & wobler tictsl from its salis by &
I:ld. L] M:unbu.:’:l ?'mnp)hlﬂu ul.mekr .
the complex cat Ni(H )4 ** ve ol. me.
Niis28 42 X6 ~ 2 = 35, |.c. with 2 electrems in cacess ?:mmmmc:cu<&9.:&o&.u.h
the nearest inert gus. Cm\cqmu’.tlhh-imh the standard potentials, The same seits | feeard
of Josing electtons, l.e. is a reductant, not an ¢, of d p(o'd b fr PbClml: 7 't;o“'do
the other hand, the Ni £2 O, houd resslts in & weakening b Wplacemen tel froon ik . but do ot
of the O0—H bond, and, crasequently, the reduction of H * e M eblwcement of metal from 1iCly or CaCly In
kms to 1 is facilitatet. Whether o metal such ne 21 wilt :::h:.‘: n‘ﬂa{m"ll‘l“agm‘ tohiblting eflrrts of
peedoninantly evolve iy, according to Zn 4 2 * ~e Znt* - 10~ n!d {Cu** ,';l.’,“'tl‘(','.',‘,“"
+ Hy, ve displace from its salts the 1setal M, sccordiag to -found In " < o :
Zn 4+ M** = Zn** 4+ M, ou the relative is stron mﬁ&w by m:&;‘:&‘ .
energles of these 3 processes. fot predom- &‘"l'llﬂ'l' < 10°%) where such an cffect con

it

i
£
;1&&?‘5

&IudCrQnd_Coh\tlbtmtlmnl\'l

range (

condition
hmtevolmhaolll.hlﬂl'('LM.!"'I./U.Pl:) < '(5:“.“5:.)‘{ be expected.  This anomaly is evidently due to & w.

0.00, where K devi § .

* i ) L teraction between SHCH aml NiCl, not to 8 promotion of

M, resp.  With the ovesvoltage y taken into account, the " ! broe

condition for simult anems evolution of Hy am the evolutim o! 1. N. Thon

of metal M is log ({Me**)/{H ) o ngs‘:- -

0.08, 11, owing 10 the weakening of the H bond ia the
NI(H/O)4) * * comples, evolution of H, is facilitated, 1.c. v
lowered, evulution of Hy must scquite predominance over
displacement of metal, L.c. the latter process wiil be e
hibited. This was abarrved in the disilaceinent of Su ** by
To In the concn. range St /EIIGIOM,  Addn, of
NiCly lowers the legree 1. of 8u without ehnmth
shape of the cusve. The effcctiveness of- NiCly in inhibiting
the displacement of Sn from SuCl, * * varies with the natwrs
of the displacing metal, Increasing ia the order Mg, Al, Zu.
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[/ ﬁﬁy_'lcochemkd toperty of tbe tmhry salt deposifi T}
Yu Dp Prldrga A, Zinovev. Dudy!
d NauleSSR No. 4, 13~

Tyan-Shan,
him, Inst,
‘)’ 1951)-—’me terﬂary system of NaCl. Na,SO,, and Ca:y

90. in water is invatlnlcd On the basis of & large no. ol?

sits of varloug re t i ccmdu
that th omg’iys‘un‘g! (‘.‘J ‘1 d“‘!!
'In water explalns the basle feature of salt d ts in this -
larea, Thisls used to explain qualitatively the genesis of I
laubuite which {s found extensively in the Tyan-Shan sajt
o Pa Y Peng )t
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: V The digestion of sft rocks containing glauberite. Ya. D, ,
L1 Fridmen and A, A, Zinov'ev, Trudy Khim. Insl., Kbrgle""
CH romr Aksd. Fauk S.5.5.R. No. 4, 28-9%105().—The 1
i saliferous rocks are shown to contain mainly NaCl, NawSOy, -
i and CaB0;. The equil. of Na*, Ca**,and 50,~ " fons isin- !
“1 vestigated, and itis shown that the rate of fsolation cf mirab-:
, -+ llte"and gypsum s directly related o the degres of de--
! . compn. of glauberite. Simce the speed of soln. o NaeSO, iy
o {unction of NaCl comcn., e method of fercing water through
the salt loyers is suggested. The insol. material is shown ta
contain up to 70% CaSQ, and can be used Ic;,r tl;e ‘:na];w/. of
aul Y, Feng -

«am Sthrction malerials.
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‘s TINTEEEIT Nk S S SR, Tast Obchel 1 Neery, o
Khago Noo Fo, W KRCEIL), ~-Nunwrons examples e -
Ervsnted for e chgzes of osbilitlon or seduction propres ,” .
Jtics by the fanmtion of complexes, These chamas are ;/?L?
“diseussed fram the pointe of vivw of thermodymamics am'{
of kinetics. Wersier Jacobson f
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FRIDMAN, Ye. D.

On the Oxidation~Reduction Theory. page 7,0. Sbornik statey pc obshchey
khimii (Collection of FPapers on General Chemistry), Vol 1, Moscow-Leningrad,

1953, pages 762-766.
Inst of Chemistry, Kirgiz Affiliate, Acad Seci USSR
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FRIDMAN, YA, D., “ND ZINOV'YEV, A, A.

Glauberitic Type of Natural Solutions of Salts

The glauberitic type of solutions is formed in the lixiviaticn by
natural waters of glauberite (CaSOf, Na2S04) from salt-bearing Tertiary
deposits of the T'ien Shan, Solutions of the glauberitic type can be
characterized by the ratio of the number of moles of CaSQy to the mumber
of moles of NaZSOQ; this ratio for the mentioned solutions is approxi-
mately 0.003 to 1. In the process of metamorphization the glauberitic
solutions display a tendency to pass over to solutions of the chloride
type. The water of lake Issyk-Kul' is an example of solutions of the
glauberitic type, (RZhGeol, No. 5, 1955) Ir. In-ta khimii Kirpizsk.
ﬁl._AT.LS_SS_R. No. S, 1953, 3-8

50:  Sum, No, 744, 8 Dec 55 - Supplementary Survey of Soviet Scientifie
Abstracts (17)
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FRIDMAN, Ya,D,

Precessing ef salt recks centaining glauberite, Izv,AN Kir.SSR ne,l:
23-28 155, (MIBA 9:9)
(T1en Shan--Salts) (Glauber's salt)
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PRIDMAN, Ya.D.; ZINOV'YEV, A.A.; LOPINA, M.D.; DRUZHININ, I.G., redsktor;
TSYBINA, Ye.V., tekhnicheskiy redsktor

[Binary sulfates of sodium and calcium and ways of processing them

in natural deposits] Dvoinye sul'faty natriia { kal'tsiia 1 puti

pererabotki ikh prirodnykh otloshenii., Frunze, Izd-vo Alndemii nauk

Krgizskoi SSR, 1956. 133 p. (MLRE 10:1)
{Sodium sulfate) (Calcium.sulfats)
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USSR/ Incrganic Chemistry. Complex Compounds C.

Abs Jour : Referat Zhur - Khimiya, Fo 4, 1957, 1149

Author : Fridman Ya.D., Mustayev A.K.

Inst . Thstitute of Chemistry, Academy of Sciences Kirgiz SSR

Title : Study of Oxythio-Compounds of Antimony. Synthesis of Scdium
Oxythioantimonite

Orig Pub : Tr. in-ta khimii, AN Kirgssr, 1956, No 7, 23-28

Abstract : On fusion of Sb283 with uaaco3 take place the reaction:

3Na,C04 + SbyS3 = Na35b0g ma3st>s3 + 300, (on an excess of Na CO) and

Sv. S, + Na = NaSbSO 4 NaSbS, + CO2 ( on a deficiency in Na CO ).

23 €03
On fusion of 8b283 with Nazsoh the reaction occurs in accordance with the
4 —d

equation Na.QSOh + Sb283 NaSbSO ¢ NaSb82 + SO3. Compound NaSbSO, m.p.

625°, forms small, lustrous, wedge-shaped crystals, d = 4.17 - 4.18, is
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USSR/ inorganic Chemistry. Complex Compounds

Abs Jour : Referat Zhur - Khimiya, No k4, 1957, 11klg

appreclably volatile at 900-950° s difficultly soluble in H20, raadily

in a solution of Naas (with formation of Na3SbS3) , 18 decomposed by

HCL and H,S0), difficultly reduced with metallic Fe.
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J Factors which determins the directolrsf the displacement . /7(' '
reaction {n the inner sphers of campler ccmpound:s? YR . .- —"/:1 ¥
g

2 [‘?p'.an:ﬂdﬁ Aggﬁ‘ ku’?' 3 TRATT. 4 55 7}
) J‘ seb Kigie. SSK. T, 1886} —It wus stiows. on the,
{ tuss of earfier dave cencepts of oxidatios-reduction’;
putentiats (C.A. 48, 135204), that the dIF&EGan 6f the Gia~
placement feaction depeads on the normal oxidation-reduce |
tion potentials of the displacing a.:d displaced groaps. He -
actions of the complex halides of 65 {K,SbX) with N2a$Q. |
were studied.  The compa. of the peaduct and the reaction £
consts, were detd, - The peoducts which were formmed wege
of the type MSH{S04)s and log X bad a ligear relation to
the standard potenthals foe the halide and the thiosulfate,.
The reaction of NogSOx with NeSbEEre was studied and the/
lollowing cacapds, were isolated: NaSBIBr{S:Os), NasSbI/
. (50dnand NaSh{§0ns. .~ _J. Rovtar Leach
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AUTHOR: Fridman, Ya. D. S0V/78-3-3-24/48

TITLE: Redox Interactiona in the Coordination Sphere (Okislitel'no-
vosstanovitel'nyye vzaimodeystviya v koordinatsionnoy sfere)

PERIODICAL: Zhurnal neorganicheskoy khimii, 1958, Vol. 3, Nr 8, pp. 1865~
1875 (USSR)

ABSTRACT: It was shown that the ions and atomic groups in the coordination
sphere of the complexes develop a certain redox potential. This
potentinl is called innermolecular poteniialj it is character-
istic 37 complex compounds. The innermolecular potentials are
determined by means of thermodynamic data. They were determined
for some addenda of the coordination sphere. There exists &
dependence between the innermolecular potentials, the nature of
the central atom and the ccordination number. Some conditions
were found on which the decomposition of the coordination sphere
occurs due to the reduction of the central ion of the coordi-
nation addenda. These decomposition potentials are termed
critical potentials of the addenda. Some factors determining
the innermolecular potentials were explained and some rules
governing the redox interaction in the coordination sphere were

CaYET=D.- given.

Kot Hom- 3 /kﬂa(&«? AS Kiess
Seubn 2k Pim 157 7
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AUTHORS:

TITLE:

PERIODICAL:

ABSTRACT:

- - R - Pt

S0V/78-4-8=24/43

..Fridman, Ya. D., Sarbayev, Dzh. S.

The Investigation of the Equilibria in a Solution of Heterce
geneous Complex Compounds of Metals (Izucheniye ravnovesiy v
rastvore geterogennykh kompleksnykh soyedineniy metallov)

%hurm;l neorganicheskoy khimii, 1959, Vol 4, Nr &, pp 1849-1859
USSR

In the investigation of the redox propertles of complex com=
pounds the authors arrived at the conclusion that each ion,
atom and reagent which is in the coordination sphere has a
certain redox potential, the value of which depends on its
individual properties and on the type and the intensity of its
interaction with the substituents of the same sphere (Refs 1-4).
This potential was termed Dby the authors as inner molecular
redox potential. On the basis of these concepts the summarized
thermodynamical values could be split up into components for
the individual subgtituents of the complex compound. The
solubility of copper thiocyanate and -iodide in solutions of
potassium thiocyanate, -iodide, -bromide and chloride wags in-
vestigated at 259. The formation of heterogeneous compounds

in the system Cu* - J° « SCN" - (Hz) could be proved by the

O St T

R e k0 SR SRR S ORI
SR VR R R R RO T2 =
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S0V/78-4-8-24/43
The Investigation of the Equilibria in a Solution of Heterogeneous Complex
Compounds of Metals

high solubility of copper thiocyanate in a potassium iodide
solution, the different solubility of copper thiocyanate and
copper iodide in potassium iodide solution and the considerabdble
deviation of the solubility of copper thiocyanate in potassium
jodide- and potassium thiocyanate solution from the additivity.
Heterogeneous complexes in the dissolution of copper iodide in
aqueous solution of potassium bromide and potassium chloride
were found as well. The formation constants of these complexes,
which are the thiocyanolodoe -, iodobromo- and iodochloro
derivatives of monovalent copper and which have different
composition were computed. The thermodynamical values for the
interaction of the ions were computed on the tasis of the con-
cepts of the inner molecular potential. In compounds CudX
(X = SCN", Br~, C17) the X“-ions weaken the Cu-J-bond. This
effect increases with the reducing property of the substituent.
The stability of the heterogeneows compounds is based on the
joint reducing action of the different substituents on the
central ion. There are 7 figures, & tables, and 18 references,
Card 2/5 14 of which arc Soviet.
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SCY,/78-4-68~24/47
The Investigation of the Equilibria in a Solution of Heterogenecus Complex
Compounda of Metals

A3SOCIATION: Laboratoriya tsvetnoy metallurgii AN Kirgizskoy SSR

(Laboratory of Metallurgy of NonferraisMetals of the AS Kirgiz-
skaya SSR)

SUBMITTED: February 25, 1958
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SOROCHAN, R.I.; FRIDMAN, Ya.D.

Effect of current density on the decomposition pos.en‘.ial of sulfide-

alkali solutions of antimony., Izv.AN Kir 33R.Ser.est.i tekHinauk

2 no.2:121-129 160, (MIRA 14:10)
(Antimony) (Electrolywte)
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FRIDMAN, Ya,D.; IGNAT'IEVA, Ye.M,

Antimony xanthates., Izv.AN Kir SSR.Ser.est.i tekh.nauk 2
no.2:131-136 '60, (MIRA 14:10)
(Flotation—-Equipment and supplies) (Xanthic acid)
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FRIDMAN, Ya.D.; KLESOV, N.M.

Obtaining alumina from syenites. Izv.AN Kir SSR.Ser.est.i tekh,nauk
2 no.2:137-1.6 160, (MIRA 14:10)
(Syenite) (Alumina)
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AUTHORS: Frjdman, Yas Doy garbsgev, Dzhe 8.5

”Soi‘obhan, i Ro Io
TITLE:
PERIODICAL:
(ussr)

ABSTRACT:

Investigation of the Equilibria in gSolutions of
of Metals. Mixed Ealides of Lead and Heterogenaous

The authors desoribe & potentiometric method of

CIA-RDP86-00513R000513720013-9

AR

69012

s/o78 60,/005/04/007/040
B004/B0OT

Complex Compounds

Cadmium

Zhurnal neorganicheskoy khimii, 1960, Vol 5, Nr 4, pp 791 - 804

investigsating

the equilibrium in solutions of complex compounds containing two

different halogens.

They mention the following

experimental data:

Pable 1: Electrode potential of Cd-amalgam in chloride-bromide

solutions; table 2: the same

table 3: the same in chloride-iodide 8o

in bromide-iodide solutions at 25%%
lutions at

50°; table 4:

electrode potential of lead amalgam in chloride-bromide solutions}

table 5: the same in bromide~iodide solutions.
neasured by means of & PPTV-1 potentiometer.

The potentials were
On the basis of ex-

perimental data the equilibrium curves for mixed halogen compounds

of cadmium (Figs 1-3) and 1ead (Figs 5
(cda - figure 4, Pb - figure
strength of 5. The authors
halogen compounds of

found that
Card 1 /2

Ko
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6) at 25° as well as at-50°
7) were drawn at a constant ion

in the solutions
Pb and Cd compounds of the type “3-3’3' and
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FRIDMAN, Ya.D.

Interference of atoms in coordinated inner spheres. Zhur.
neorg. khim. 6 no,7:1501-1512 J1 '61, (MIRA 14:7)
(Complex compounds)
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FRIDMAN, Ya.Dj SARBAYEV, 8., Dsh.; VERESOVA, R.A.

Stability of mixed silver halides in solutions. Zhur.neorg,khinm,
7 no.2:305-311 F 162, (MIRA 15:3)

1, Akademiya nauk Kirgizskoy SSR,
(Silver halides)

1: ‘_ai" o :1’_ ]

&<

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513720013-9"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513720013-9

S e Gy et T e g e

R

FRIDMAN, Ya,D OROCHAN, R.I.; DOLGASHOVA, H.V.

Stability in solutions of mixed thallium and indium halides.
Zhur.neor%.khim. 7 10,9:2127-2133 S 162, (MIRA 15:9)

Thallium halides) (Indium halides)
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FRIDMAN, Ya.D,; DRACHEVSKAYA, R.K.; DOLGASHOVA, N.V.

Adsorption of cadmium and zinc from ammonium iodide
solutions on a cation exchanger. Izv, AN Kir, SSR, Ser, est.
i tekh, nauk 5 no,1197-101 163, (MIRA 16:11)
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FRIDMAN, Ya.D.; SARBAYEV, Dzh.S.

CIA-RDP86-00513R000513720013-9

Stability of mixed thiogenate halo compounds of cadmium

in solutions, Tzv. AN.Kir. SSR.-SQr.
n0.18125—133 '630
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eat, 1 tekh. nauk 5
(MIRA 16:11)
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FRIDMAN, Ya,D.; VERESOVA, R.A.; DOLGASHOVA, N.V.; SOROGHAN, R.I.

Pioninn

Formation of mixed comples compounds of metal oxalates in ethylenedSamine
solutions. Zhur.neorg.khim, 8 ©0.3:676-684 Mr 163. (MIRA 16:4)

1, Akademiye nauk Kirgizskoy SSR,
(Oxalates) (Complex compounds) (Ethylenediminq)
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FRIDMAN, Ya,D,; DOLGASHOVA, N.V.

Fluocarbonates of rare-earth elements, Zhur, neorg.

UG

khim, 9

no.3:623-632 Mr 164, (MIRA 17:3) )

1. AN Kirgizskoy SSR.

sl ieigae
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AUTHOR: Fridman,
E. A. ebeaionntr ¥

Tiu

ORG: None
4] 21
TITIE: Formation and thermal decomposition of yttrium fluoride and.f,
carbonate - .

SOURCE: Zhurnal neofganicheskoy ¥himii, v. 10, no. 11, 1965, 2477-2463

TOPIC TAGS: - fluoride, carbonate, yttrium compound, thermal decomposi-
tion, sodium compound ]

ABSTRACT: A study was made of the reaction of yttrium fluoride with
dodium carbonate in the temperature interval from 150 to 900 C, and of
tne thermal decomposition of yttrium fluoride and carbonate, The
reaction was studied by thermogravimetric and thermographic methods.
In the thermogravimetric investigations, welghed amounts of the salts
were mixed in a platinum crucible and held in a muffle furnaco at a
given temperature to constant weight (from 15 to 25 nrs). The
decomposition products were analyzed and theilr composition determined.
The thermographic investigations wero made in a Kurnakov pyrometor using
platinum-platinum rhodium thermocouples. Weighed portions of the salts .

Cord 1/3 “UDGC: 5h6.6u3'161+5h6.6h1126h0 L
. . . OP D222

—"-",—
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(045=1,0 grams) were mixed in a sliver crucible into which the junctions
of the thermocouples were ingerted directly, The heating time to the
maximum temperature was 3-5 hours., Results showed that yttrium
carbonate dissoclates in the temperature interval 155-700 C according

to the following scheme:

i e T sosorg ,
YO0 3HO —+ (OO0 ——— 4,04 0200, 0,

Yttrium fluoride dissoclates in the temperature interval 450-800 C
according to the scheme;

g c s .
XP‘".T——*.“ YOF ——— Y30,

with the formation of intermediate products, Results of the reaction
of yttrium fluoride with sodium carbonate permit the deduction that in
the temperature interval 550-700 C the reaction in the system
corresponds to the overall equation: -

[ 2YF, - 3NoyCOy == Y10y + 6NaF + 3C0,

R

/| cad2/3
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ture interval 800-850 C, with an excess of sodium
gﬁrﬁggazglfpﬁﬁgco reacts with yttrium oxide with the probable formation
of compounds with the composition Na¥0,. Orig. art. has: 10 flgures
and 5 tables. ' ‘

SUB CODE: GC, IC/ SUBM DATE: 21Aprél/ ORIG REF: 008/ OTH REF: 003

jw
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FRIDMAN, Ya,D,; MOSHKINA, V.A.; COROKHOV, S.D.; NITSEVICH, E.A.

' £ yttrium fluoride and
Formation and thermal dissociation o y'?'li2/.83 o

carbonate, Zhur.neorg,khim. 10 no.11:24 (MIRA 18:12)

1. Submitted April 21, 19644

-
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FRIDMAN, Ya,D.

.....

Conditié;xs for the formation of mixed complex'ggmpounds of
metals, Zhur,.neorg.khim. 11 no,1:111-119 Ja .
¢ (MIRA 19:1)

1. Submitted June 8, 1964,
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FRIDMAN, Ye.G.

g AT

Use of double contrast and pneumoperitoneum in the X-ray exa-
mination of patients with resected stomach. Vest. rent. i rad.
38 no.5846-50 §-0'63 (MIRA 16:12)

1, Iz rentgenovskogo otdela (zav. - prof. I.L.Tager) Institute
eksperimental oy i klinicheskoy onkologii (dir. - deystvitel'=~
nyy chlen AMN SSSR prof. N.N.Blokhin) AMN SSSR.
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FRIDMAN, Ye.l,, inzh.; BELYAYBY, M.M., inak.; SEHCHUGOVA, A.V.,

e .U PR
Properties of E-211-3, FEPM-15T and AG-4S phenolic plastics.
Vest.slektroprom. 31 no.2:20-23 F '60. (MIBA 13:6)

(Phenol condensation prcducts)
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$/081/61/000/020/088 /089
Bi10/B147

AUTHOR: Fridman, Ye.-I,

TITLE: Properties of new impregnating products

PERIODICAL: Referativnyy zhurnal. Khimiya, no. 20, 1961, 465, abstract
20P141 (Vestn. elektroprom-sti, no. 1, 1961, 9-14)

TEXT: The properties of various impregnating products (polyester
varnishes kmM-10, (KP-10), KIT-18 (KP-18), thermoreactive varnishes #4-98
(FL-98), Ad=17 (AF-17) on the basis of organic solvents, and the
multicomponent alkyd styrene organosilicon varnish 100 ACE (100 ASF))
were examined in standard samples and finished products. The following
characteristics are indicatéd and discussed: polymerization rdte in a
thick layer, cementing capacity, electrical properties at high and low
temperatures and after the action of tropical humidity. In addition,
tests with these materials were conducted in transformer coils calculated
for operation at 135°C, in order to establish the optimum conditions of
impregnation and polymaerization as well as the resistance to thermal
aging and thermal shocks., The following test results were found: In

Card 1/2

N
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Properties of new impregnating... B110/B147

standard samples, KP-10 and KP-18 sometimes display poorer properties than

100 ASF and AF-17 (especially regarding moisture stability). In finished
products (transformers) their properties are not inferior to those of

100 ASF and AP i17. KP-10, KP-18, and 100 ASF can be used between «60 and
+150°C. The heat resistance of KP-10 and XP-18 tg higher than that of U//
100 ASF as they can be used at 200°C. In comparison with ordinary —
varnishes, KP-10 and KP-18 polymerize sooner, and their effect upon the

enamel ingulation of wires is weaker. They can be used to manufacture
radioelectronic (mainly 1-f) apparatus and also in cases where coatings on
products for use in tropical climate are required. KP-10 displays better
impregnating properties as well as higher and more stable characteristics.
[Abstracter's note: Complete translation.]
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FRIDMAN9 YeoIo 9 1n2h.
it

Properties of epoxide resin base compounds., Vesi,
34 no.3337-42 Mr 163,

(Rlectric insulators and insulation)

elextropron.
(MIRA 16:8)
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FRIDMAN, Ye.I,

New BD-11 make drum barker with one enclosed section, Bumagodel,
mash, no,11:168-17, '63, (MIRA 17:6)
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FRIDMAN, Ya. .

‘The Use of Vicago]
Vitamin Kx i \
itﬁmi‘fﬁ’_lﬂgi&, Nol. 1948, " K3 In the Treatment, or Gingivo-Stomatity
L s’"

Kharkov Stomatol Inst,
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FRID »dotsent (Khar'kov); GOL'DOVA, T.
G.,kandidat meditsinsk
nauk (Khar'kov); MEZHOVA, A.I.,kand ! sinskikh
(Khar'kov) skandidat meditsinskikh nauk

Using penicillin in the treatment
of subacute apical
toeth with a single root, Probl, stom. 3:105-108 156 peridontitis of

(MLRA 10:5)

(PENICILLIN) (Mx'm..-nxmsns)
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, otsent (Ehar'kov); GOL'DOVA, T.G.,kandi
szr'kw) ' skandidat meditsinskikh

Compound method for treating subacute and chronic periodontitis of

miltirooted teeth. Probl. stom, 3:145-148 156 MLRA
(?EETH--DISRASES) 5 5 ( 10:5)
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\»;:P._R_m.ﬂéxu_za.]}.._dotl. (n]arlbv), Y‘m S.A
RRUSOVA, Ye.P., kand.med.pauk (!har"ko;)" dots, (Khar'kov);

Clinical and radiological investigation of the condition of the

rkov Medical Stomtological
. (MIRA 13:6)

periodontium in students of the Iha
Ingtitute, Probl,.stom. 4:179~183 ¢
(GUMS--DISEASES)
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FRIDMAN, Yp.p,

BUBTWISESS e ey

Radioacopic and morphological comparisons in chronic
1 -
1tis. Probl. atom. 5:180-187 160, ap%ﬁimpgzs"igc)iont

« Khartkovskiy meditginakiy stomatol heski
(TEETH- .RADIOGRAPHY { :.gl‘ﬁj D Sﬁggtut
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FRIDMAN, Ya,L, .

Clinical and radioscopic comparisons in chronic apical periodontitis,
Probl. stom. 5:188-193 '60. (MIRA 15:2)

1, Khar'kovskiy meditsinski atoma%olo icheskiy ingtitut,
(TEETH--RADI BETH.__DISE bsg
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GIL'MAK\, L.A, s prof,; FRIDMAN, Ya‘L., dotsent; KISELEVA, A“I.M., dotgent

State of health in children with multiple dontal i
39 no.6:16-20 H-D 160, P car e.‘(’lhiit;??;?logna

1. Iz kafedry pediatrii (zav., - prof. L.A,Gil'man) i kafedry
terapevticheskoy stomatologii (zav. - dotsent Ya,L.Fridman)
Khar'kovskogo meditsinskogo stomatologicheskogo instituta

(dir. - dotsent G.S.Voronyanskiy).
(TELTH-.DISEASES) (CHILDREN._CARE AND HYGIENE)
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S0V/135-59-8-10/24

AUTHORS: Lepeyko, I.P., and Fridman, Ya.N., Engineers
MW‘&-
TITLE: The Use of Natural Gas for Cutting and WVelding of letals

PERIODICAL:; Svarochnoye proizvodstvo, 1959, Nr 8, pp 31--3% (USGR)

ABSTRACT: In the Khar'kov electro-mechanical plant dmeni Stalirn
the natural gas found in the deposits of Shebelirka {s
widely used to cut steels and to weld and solder non-
ferrous metals and cast iron. The natural 825 of This
deposit contains 94% of methane and 6% of heavy hydro-
carbons. Its heating power is about 8500 Kecal/m3 arg
the burning temperature about 2000°C. “The working
data for the cutting and soldering were compiled by
the welding laboratory and the velding department of
the plant, The directions given by the VNITIAVTOGEN
(The Utilization of Gases - Substitutes for Acetylens
in O«ygen Flame Cutting of Metals, Mashgiz 1958) were
taken as initial data in ad,usting the diameters of
the openings of the outer mouth pieces of the flame
cutter UR. The dimensions of the injector openings

Card 1/5 and the inner mouth pleces were aet by experimenta,

CIA-RDP86-00513R000513720013-9"
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. 50V/135-59-8-16/24
The Use of Natural Gas for Cutting and Velding of Metals

The cutting data were worked out on the hand flame cut-
ter UR, the semi-automatic eutter PL-1, and the auto-
matic cutters ASSh-1 and ASE-]. The working data and
the equipment were tested with a pressure which went
up to 10 Atm in the system of the oxygen and 0.5 Atm
in that of the natural gas. As a result of the tedious
tests the diameters for the injectors, the mixer cham-
ber, and the outer and inner mouth pieces were set as
they are given in table 1 and the drawings 1-6, The
outer mouth piece of the flame cutter for mechanical
cutting was altered - the holes for preheating were
substituted by one hole which includes the inner mouth
piece. Thus the frequent choking of the jets was pre-
vented. Before the introduction of natural gas it
had been necessary to interrupt the cutting process
from time to time to clean the Jet. During the firss
month of working with natural gas the production norm
dropped by 24%, but when the workers had accustomed
themselves to the cutting with natural gas the nornm
Card 2/5 exceeded that of wsing acetylens. At the present tipe
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The Use of Natural Gas for Cutting and elding of letals

natural gas is used for flame~cutting netals of a thick-
ness up to 250 mm, \hen natural gas was introduced
the working places were arranged in a straight line
and equipped with Special shelves under which were
conveyers for the mechanical removal of slags, 1In
acetylene»oxygen welding the cut is usually interrupt-
ed and scorious., TIn cutting with natural Zas the cut
has a clean surface. This helped to reduce the labor
spent on cleaning the details from the slags after
the cutting, Simultaneously with the introduction of
natural gas for the cutting of metals devices were
tested in the Plant to weld ang sclder non-ferrous
metals and cast-iron, The use of flame cutters with
the characteristic given above permits to change conm-
pletely to using natural gas in soldering and welding
of metals and in welding blow-holes in cast-iron.
Acetylene is now used in the plant only for autogenous
welding of thin-plated steel parts and Pipes. At the
present time burners for soldering with natural gas
Card 3/5 without oxygen are produced in the plant and introduced
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in the production. The studies carried out in the
field of welding cast-iron with natural gas, which
were conducted in collaboration with the velding labor-
atory of the KhTGZ imeni Kirov , led to good results
in regard to the applicability of the parts welded
together with build-up welding. It was found-: a) all
spots of the build-up weld can be proceased with conm-
pletely satisfactory effect, and there isg little dif-
ference in the processing of gray cast-iron; b) cast
iron as well as brass can be processed a little bit
better than after welding with acetylene, The authors
cone to the following conclusion: In changing to na-
tural gas the existing flame cutters for manual cut-
ting may still be used; only the outer nouth pieces
have to be altered, the inner ones remain the sanme,
The other changes are contained in tables 1 ang 2,
The apparatus which was built and applied in the plant
produced satisfactory resulzs in manual and automatic
cutting of metals, and in gas welding and soldering
Card 4/5 of non-ferrous metals and cast-iron, The productivity
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ASSOCIATION:

Card 5/5

of work did not drop in the change from acetylene to
natural gas. The acetylene station could now be used
for other purposes in the production, and it was pos-~-
gible to employ the working personnel in other pro-
cesses. The quality of the metal cuts was improved
and labor saved in removing the siags after the cut-
ting. It is obvious that it 1isg practical to introduce
natural gas in gas-welding and cutting processes where
there is not% centralized supply of acetylene. "There
are 3 tables, 8 diagrams and 2 photographs.,

Khar'kov elektromekhanicheskiy zavod imeni Stalina
(Khar ko' Electro-Mechanical Plant imeni Stalin )
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